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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the 
generating efficiency of a cell by covering an inner 
surface of a hole part with a seal part 

SOLUTION: Sheet or film-shaped seal parts 6 made 
of a rubber elastic material are attached to both 
surfaces of a gasket body 2 by an adhesive, and an 
inner surface 4 of a hole part 3 in the gasket body 

2 is covered by the seal parts 6 over the whole 
surface or outer circumference. That is, the seal 
parts 6 are formed by the liquid rubber hardened 
matter of hardness at most 60, and an inner seal 
part 9 covering the inner surface 4 of the hole part 

3 is integrally molded on the seal parts 6 as a part 
thereof to completely cover the inner surface of the 
hole part 3. Whereby the working fluid flowing in 
the hole part 3 when a gasket 1 is mounted to be 
used, can be prevented from being directly contacted 
with the gasket body 2, which prevents the 
deposition of ion or the like as the impurity 



causing the lowering of the generating efficiency, 
from the gasket body 2. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A gasket for fuel cells which is provided with the following and characterized by covering an inner 
surface (4) of said hole part (3) with said seal part (6). 

A gasket body (2) which consists of metal or a sheet made of resin provided with a hole part (3). 

A seal part (6) which consists of a liquid rubber hardened material laminated on said gasket body (2). 

[Claim 2]A gasket for fuel cells which it has the following, and said seal part (6) is provided only in an edge 
part of said hole part (3) in said gasket body (2), and is characterized by portions other than said edge part 
being the structures which carried out surface exposure without up-and-down both sides of said gasket 
body (2) being covered by rubber. 

A gasket body (2) which provided a hole part (3) penetrated to a thickness direction in a sheet fabricated to 
plate-like [ without a bead J. 

A seal part (6) which consists of a liquid rubber hardened material which covers up-and-down both sides 
and an inner surface (4) in the periphery of a hole part (3) of said gasket body (2). 

[Claim 3]A gasket for fuel cells which is provided with the following, and is characterized by carrying out 
integral moulding of said inner surface seal part (9) to a seal part (7) of said both sides, and (8) while 
carrying out integral moulding mutually via a through hole (10) which provided a seal part (7) of said both 
sides, and (8) in said gasket body (2). 

A gasket body (2) which consists of metal or a sheet made of resin provided with a hole part (3). 

A seal part (7) (8) which consists of a liquid rubber hardened material put on both sides of said gasket body 

(2). 

An inner surface seal part (9) which consists of a liquid rubber hardened material which covers an inner 
surface (4) of said hole part (3). 

[Claim 4]Have the following and the seal part (7) and (8) of said both sides is formed only in an edge part 
of said hole part (3) in said gasket body (2), Portions other than said edge part are the structures which 
carried out surface exposure without up-and-down both sides of said gasket body (2) being covered by 
rubber, A gasket for fuel cells which integral moulding of a seal part (7) of said both sides and (8) is 
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mutually carried out to said gasket body (2) via a through hole (10) provided beforehand, and is 
characterized by carrying out integral moulding of said inner surface seal part (9) to a seal part (7) of said 
both sides, and (8). 

A gasket body (2) which provided a hole part (3) penetrated to a thickness direction in a sheet fabricated to 
plate-like [ without a bead ]. 

A seal part (7) which consists of a liquid rubber hardened material which covers the up-and-down whole 
surface in an edge part of said hole part (3) of said gasket body (2). 

A seal part (8) which consists of a liquid rubber hardened material which similarly covers a field besides the 
upper and lower sides. 

An inner surface seal part (9) which consists of a liquid rubber hardened material which covers an inner 
surface (4) of said hole part (3). 

[Claim 5]A gasket for fuel cells incorporating and fabricating an electrolyte membrane (13) beforehand to 
the gasket (1) concerned in a gasket for fuel cells indicated they to be [ any of claims 1 thru/or 4 ]. 
[Claim 6]A gasket for fuel cells forming thickness of a gasket body (2) in 0.03-0.5 mm in a gasket for fuel 
cells indicated they to be [ any of claims 1 thru/or 5 ]. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the gasket which is a kind of a sealing device, and relates to 
the gasket for fuel cells used in order to carry out the seal of the working fluids, such as oxygen, nitrogen, 
hydrogen, or water, in more detail, putting sheets, such as an electrolyte membrane, in the comparatively 
narrow field in a lamination type fuel cell etc. 
[0002] 

[Description of the Prior Art]Generally, the fuel cell is constituted by the combination of the separator 
(collector) which consists of porous carbon material, and MEA (a film and an electrode conjugate) which 
consists of polymer electrolyte membrane, a catalyst bed, and a reaction electrode layer, and MEA is put 
between the separators of two sheets. 

In order to suppress holding the interval between separators uniformly, and desiccation of polymer 
electrolyte membrane to this laminated structure, it is required that preventing evaporation of a steam, an 
assembly, and decomposition should be easy etc. 

[0003]And although generation efficiency is thought as important among these and the method of stiffening 
with adhesives at the sacrifice of the ease of an assembly and decomposition is generally adopted, 
According to this method, although performance good in first stage is demonstrated, there is a problem 
which says that it is difficult to exchange degradation parts in long-term use. 

[0004]About a fuel cell cell and the seal between each of that component to this problem, Although the 
thing (refer to JP,9-231987,A, JP,7-226220,A, or JP,7-153480,A) using a gasket, the thing (refer to JP,7- 
312223,A) which uses a foamed sponge layer for a rubber plate as a gasket in piles, etc. are developed, 
There is inconvenience to which these cannot fully be satisfied in such conventional technologies about 
points, such as thinning of the thickness of the seal part as a cell seal gasket for fuel cells, and the ease of 
an assembly of a separator. 

[0005]When it examines using a foam rubber layer for a metal plate as a gasket in piles, there is the 
following inconvenience in this case. 

[0006]** Since gas, and the cooling water and the metal plate which constitute a fuel cell react and it is 
generated by the impurity (ion), generation efficiency falls. 
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** Since the thickness of a metal plate is formed comparatively thickly with 0.5-2 mm, if it becomes a fuel 

cell which laminates and uses about 100 cells, it will enlarge considerably and will become heavy. 

** Since curvature may occur in a metal plate, in a fabrication process, positioning of polymer electrolyte 

membrane etc. becomes difficult. That is, in order to secure required sealing surface pressure, wavelike 

"wave" thru/or bead is selectively formed in a metal plate, but by forming this a "wave" thru/or bead, it 

becomes easy to generate curvature in a gasket, and therefore assembles, and a sex gets worse. 

** Since the area which carries out a seal is large, an assembly not only takes big power, but seal reaction 

force changes with delicate change of the distance to bind tight a lot, and sealing nature will become 

unstable. 

[0007] 

[Problem(s) to be Solved by the lnvention]This invention cancels the above-mentioned inconvenience in 
view of the above point, and it aims at providing the gasket for fuel cells which can raise the generation 
efficiency of a fuel cell, In addition, it aims at providing the gasket for fuel cells which the assembly nature 
of a fuel cell is raised, the seal performance of a gasket is stabilized, facilitating of the manufacture of a 
gasket is carried out, and the power generation performance of a fuel cell is stabilized, and also can attain 
a miniaturization and weight saving of a fuel cell. 
[0008] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, a gasket for fuel cells by 
claim 1 of this invention, It has a gasket body which consists of metal or a sheet made of resin provided 
with a hole part, and a seal part which consists of a liquid rubber hardened material laminated on said 
gasket body, and an inner surface of said hole part was covered with said seal part. 
[0009]A gasket for fuel cells by claim 2 of this invention, A gasket body which provided a hole part 
penetrated to a thickness direction in a sheet fabricated to plate-like [ without a bead ], It has a seal part 
which consists of a liquid rubber hardened material which covers up-and-down both sides and an inner 
surface in the periphery of a hole part of said gasket body, Said seal part is provided only in an edge part 
of said hole part in said gasket body, and it is characterized by portions other than said edge part being the 
structures which carried out surface exposure without up-and-down both sides of said gasket body being 
covered by rubber. 

[001 0]A gasket for fuel cells by claim 3 of this invention, A gasket body which consists of metal or a sheet 
made of resin provided with a hole part, A seal part which consists of a liquid rubber hardened material put 
on both sides of said gasket body, It had an inner surface seal part which consists of a liquid rubber 
hardened material which covers an inner surface of said hole part, and while carrying out integral moulding 
mutually via a through hole which provided the seal parts of said both sides in said gasket body, integral 
moulding of said inner surface seal part was carried out to a seal part of said both sides. 
[001 1]A gasket for fuel cells by claim 4 of this invention, A gasket body which provided a hole part 
penetrated to a thickness direction in a sheet fabricated to plate-like [ without a bead ], A seal part which 
consists of a liquid rubber hardened material which covers the up-and-down whole surface in an edge part 
of said hole part of said gasket body, It has a seal part which consists of a liquid rubber hardened material 
which similarly covers a field besides the upper and lower sides, and an inner surface seal part which 
consists of a liquid rubber hardened material which covers an inner surface of said hole part, A seal part of 
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said both sides is provided only in an edge part of said hole part in said gasket body, Portions other than 
said edge part are the structures which carried out surface exposure without up-and-down both sides of 
said gasket body being covered by rubber, Integral moulding of the seal parts of said both sides is mutually 
carried out to said gasket body via a through hole provided beforehand, and integral moulding of said inner 
surface seal part is carried out to a seal part of said both sides. 

[0012]ln the above-mentioned gasket for fuel cells indicated they to be [ any of claims 1 thru/or 4 ], a 
gasket for fuel cells by claim 5 of this invention incorporated and fabricated an electrolyte membrane 
beforehand to the gasket concerned. 

[001 3]A gasket for fuel cells by claim 6 of this invention formed thickness of a gasket body in 0.03-0.5 mm 
in the above-mentioned gasket for fuel cells indicated they to be [ any of claims 1 thru/or 5 ]. 
[001 4]A gasket body which consists of metal or a sheet made of resin provided with a hole part like a 
gasket by claim 1 of this invention provided with the above-mentioned composition, In a gasket which has 
a seal part which consists of a liquid rubber hardened material laminated on this gasket body, if an inner 
surface of a hole part of a gasket body is covered with a seal part, a working fluid and a gasket body which 
pass a hole part will be intercepted by this seal part. Therefore, ion impurities leading to decline in 
generation efficiency of a fuel cell, etc. can prevent depositing from a gasket body, and it becomes 
possible to raise generation efficiency of a fuel cell of them at this rate therefore. 

[0015]Also in a gasket by claim 2 of this invention provided with the above-mentioned composition, since 
an inner surface of a hole part of a gasket body is covered with an inner surface seal part, a working fluid 
and a gasket body which pass a hole part are intercepted by seal part. Therefore, ion impurities leading to 
decline in generation efficiency of a fuel cell, etc. can prevent depositing from a gasket body, and it 
becomes possible to raise generation efficiency of a fuel cell of them at this rate therefore. 
[0016]Since it combines in a gasket by this claim 2 and a gasket body is formed with a plate-like sheet 
without a bead, Since a seal part is provided in a part of flat surface of a gasket body which it became 
possible to prevent generating of curvature which recognizes existence of a bead a cause, and was formed 
with a monotonous sheet without a bead, Since it becomes possible to secure comparatively big sealing 
surface pressure with comparatively small clamp capacity, a seal part is provided in a part of flat surface of 
a gasket body formed still with a monotonous sheet without a bead and other portions are carrying out 
surface exposure, By holding other portions and performing assembly work, it becomes possible to build 
the gasket concerned into a fuel cell, without touching a seal part. 

[0017]Like a gasket by claim 3 of this invention provided with the above-mentioned composition, A gasket 
body which consists of metal or a sheet made of resin provided with a hole part, In a gasket which has a 
seal part which consists of a liquid rubber hardened material put on both sides of this gasket body, and an 
inner surface seal part which consists of a liquid rubber hardened material which covers an inner surface of 
a hole part, If integral moulding of the seal parts of both sides of a gasket body is mutually carried out via a 
through hole provided in a gasket body, when manufacturing the gasket concerned, even if it does not use 
adhesives, a seal part can be attached to a gasket body. Therefore, it becomes possible to prevent decline 
in generation efficiency of a fuel cell by a chemical reaction of adhesives, and it becomes possible to raise 
generation efficiency of a fuel cell at this rate therefore. Since a bonding agent applying process is skipped 
from a manufacturing process of a gasket, it becomes possible to carry out facilitating of the manufacture. 
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[0018]Since integral moulding of the inner surface seal part which covers an inner surface of a hole part is 
carried out to a double-sided seal part according to the gasket by this claim 3, a working fluid and a gasket 
body which pass a hole part are intercepted by sealing action of an area seal part. Therefore, ion impurities 
leading to decline in generation efficiency of a fuel cell, etc. can prevent depositing from a gasket body, 
and it becomes possible to raise generation efficiency of a fuel cell of them at this rate therefore. 
[0019]Also in a gasket by claim 4 of this invention provided with the above-mentioned composition, since 
an inner surface of a hole part of a gasket body is covered with an inner surface seal part, a working fluid 
and a gasket body which pass a hole part are intercepted by inner surface seal part. Therefore, ion 
impurities leading to decline in generation efficiency of a fuel cell, etc. can prevent depositing from a gasket 
body, and it becomes possible to raise generation efficiency of a fuel cell of them at this rate therefore. 
[0020]Since a gasket body is formed with a plate-like sheet without a bead, Since a double-sided seal part 
is provided in a part of flat surface of a gasket body which it became possible to prevent generating of 
curvature which recognizes existence of a bead a cause, and was formed with a monotonous sheet without 
a bead, It becomes possible to secure comparatively big sealing surface pressure with comparatively small 
clamp capacity, Since a double-sided seal part is provided in a part of flat surface of a gasket body formed 
with a monotonous sheet without a bead and other portions are carrying out surface exposure, It becomes 
possible to build the gasket concerned into a fuel cell, without touching a double-sided seal part by holding 
other portions and performing assembly work. 

[0021]Since integral moulding of the double-sided seal parts is mutually carried out via a through hole 
provided in a gasket body, when manufacturing the gasket concerned, even if it does not use adhesives, a 
double-sided seal part can be attached to a gasket body. Therefore, it becomes possible to prevent decline 
in generation efficiency of a fuel cell by a chemical reaction of adhesives, and it becomes possible to raise 
generation efficiency of a fuel cell at this rate therefore. Since a bonding agent applying process is skipped 
from a manufacturing process of the gasket concerned, it becomes possible to carry out facilitating of the 
manufacture at this rate. 

[0022]ln addition, if an electrolyte membrane which is a component of a fuel cell includes in a gasket 
beforehand and is fabricated like a gasket by claim 5 of this invention provided with the above-mentioned 
composition, when assembling a fuel cell, assembly work can be completed even if it does not touch this 
electrolyte membrane. Therefore, since a possibility that it becomes possible to raise the assembly nature 
of a fuel cell, and impurities, such as garbage, will adhere to an electrolyte membrane collectively 
decreases, it becomes possible to stabilize power generation performance of a fuel cell. 
[0023]Like a gasket by claim 6 of this invention provided with the above-mentioned composition, Since the 
whole gasket will be formed comparatively thinly if formed in the range whose thickness of a gasket body 
which consists of a sheet made of metal or resin is 0.03-0.5 mm, an interval of the separators attached to 
the upper and lower sides can be set up comparatively narrowly. Therefore, it becomes possible to raise 
generation efficiency of a fuel cell, and it combines and it becomes possible to realize a miniaturization and 
a weight saving of a fuel cell. 
[0024] 

[Embodiment of the lnvention]The embodiment of this invention is described according to a drawing below. 
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[0025]A first embodiment ... Drawing 1 shows the flat surface of the gasket 1 for fuel cells concerning the 
embodiment concerned, and the A-A line enlarged section is shown in drawing 2 . 

[0026]As shown in drawing 1 , the gasket 1 concerning the embodiment concerned is formed in flat-surface 
rectangular shape thru/or approximately rectangular shape as a whole, and the hole part (it is also called a 
penetrated part) 3 of the required number is formed in the flat surface. In order that this hole part 3 may 
circulate working fluids, such as gas, such as oxygen, nitrogen, or hydrogen, or water, at the time of 
wearing use of the gasket 1 concerned, it is provided so that the gasket 1 concerned may be penetrated to 
a board thickness direction, and by a diagram, the hole part 3 of five size is formed. 
[0027]the sheet shaped thru/or plate-like gasket body (a sheet.) in which the gasket 1 concerned consists 
of the metal or the sheet made of resin formed in the above-mentioned plane shape first as shown in 
drawing 2 lt has 2 called a frame or a substrate, and it is provided as the hole part 3 described above to this 
gasket body 2. The projection (it is also called a bead) 5 of the shape of a bead which presents an arc 
shaped cross section thru/or an approximate circle arc to the whole surface (upper surface) of the gasket 
body 2 is formed in order to raise sealing surface pressure locally. Thickness t 1 of the gasket body 2 is 

formed in about 2 mm by the actual dimension. 

[0028]The seal part (it is also called a packing section) 6 of the sheet shaped which consists of rubber-like 
elasticity material thru/or the shape of a film is laminated on both sides of the above-mentioned gasket 
body 2 by adhesion by adhesives, respectively, combine, and by this seal part 6. The inner surface (it is 
also called the cutting plane of the gasket body 2 or a cutting inner surface) 4 of the hole part 3 in the 
gasket body 2 covers the whole surface thru/or perimeter, and is covered. The whole surface seal part 7 of 
a sheet shaped thru/or the shape of a film which the seal part 6 is fabricated with a with a hardness (JIS A) 
of 60 or less liquid rubber hardened material, is laminated on the whole surface (upper surface) of the 
gasket body 2, and covers this whole surface, It has in one the other area seal parts 8 of the sheet shaped 
which is laminated on the other hand (undersurface) and covers a field in addition to this thru/or the shape 
of a film of the gasket body 2, and the inner surface seal part 9 of the shape of a film which covers the 
inner surface 4 of the hole part 3 as described above. Although the thickness of each seal parts 7, 8, and 9 
is set up uniformly, if needed, it may be made to change each thickness, and especially thickness of the 
inner surface seal part 9 may be made thicker than the thickness of the whole surface seal part 7 and the 
other area seal parts 8, or may be made thin. 

[0029]The gasket 1 of the above-mentioned composition, putting sheets, such as an electrolyte membrane, 
in comparatively narrow fields, such as a lamination type fuel cell, as described above. It is used in order to 
carry out the seal of the working fluid of about 0.5 MPa which consists of gas or water, such as oxygen, 
nitrogen, or hydrogen, etc., and it has the feature by having the above-mentioned composition at the point 
which does the following operation effects so. 

[0030]Namely, integral moulding of the inner surface seal part 9 which covers the inner surface 4 of the 
hole part 3 in the gasket body 2 first as described above is carried out to the seal part 6 as the pari:, The 
inner surface 4 of the hole part 3 among these, since it is extensively covered with the area seal part 9 
thru/or the seal part 6, At the time of wearing use of the gasket 1 concerned, the working fluid which flows 
through the hole part 3 cannot carry out direct contact to the gasket body 2, but the ion used as the 
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impurity to which generation efficiency is therefore reduced, etc. can be prevented from depositing from the 
gasket body 2. Therefore, the generation efficiency of the fuel cell equipped with the gasket 1 concerned 
can be raised at this rate. 

[0031]Since integral moulding of the seal part 8 is carried out to the whole surface seal part 7 in the seal 
part 6 via the inner surface seal part 9 on the other hand and the double-seal parts 7 and 8 have put the 
gasket body 2 from the both sides, Even if it does not paste up each seal parts 7 and 8 on the gasket body 
2 firmly conventionally, each seal parts 7 and 8 do not separate from the gasket body 2. Therefore, it can 
become possible to simplify the bonding agent applying process in the manufacturing process of the 
gasket 1, facilitating of the manufacture of the gasket 1 can be carried out by this, and assembly nature 
can be raised. 

[0032]A second embodiment ... As shown in drawing 3 , in the gasket 1 concerning the embodiment 
concerned, the seal part 6 is formed only in the edge part of the hole part 3 in the gasket body 2, and 
portions other than an edge part are carrying out surface exposure, without up-and-down both sides of the 
gasket body 2 being covered by rubber, respectively. 

[0033]As shown in the figure, the gasket 1 concerned has the sheet shaped thru/or plate-like gasket body 
2 which consists of the metal or the sheet made of resin formed in predetermined plane shape first, and the 
hole part 3 of the required number is formed in the flat surface of this gasket body 2. The class of a bead is 
not provided in this gasket body 2, and thickness t 2 of this gasket body 2 is very thin, and is formed in 

about 0.03-0.5 mm by the actual dimension. 

[0034]Are an edge part of the hole part 3 in the above-mentioned gasket body 2, and the seal part 6 of the 
shape of packing which consists of rubber-like elasticity material is laminated on both sides of the gasket 
body 2 by adhesion by adhesives, respectively, combine, and by this seal part 6. The inner surface 4 of the 
hole part 3 in the gasket body 2 covers the whole surface thru/or perimeter, and is covered. The whole 
surface seal part 7 which the seal part 6 is fabricated with a with a hardness (J IS A) of 60 or less liquid 
rubber hardened material, is laminated on the whole surface (upper surface) of the gasket body 2, and 
covers this whole surface, On the other hand (undersurface), the gasket body 2 is laminated, and, in 
addition to this, a field is covered, and also it has in one the area seal part 8 and the inner surface seal part 
9 which covers the inner surface 4 of the hole part 3 as described above. Are formed in a section convex 
configuration triangular shape thru/or approximately triangular shape, and have the crowning of cross 
sectional circle arc type thru/or approximate circle arc type, the height is formed comparatively highly, and 
the whole surface seal part 7 receives this, On the other hand, the seal part 8 was formed in section 
trapezoidal shape thru/or an approximately trapezoidal shape, and is provided with the crowning of a plane 
thru/or the shape of an approximate plane, and the height is formed comparatively low. 
[0035]The gasket 1 of the above-mentioned composition, inserting sheets, such as an electrolyte 
membrane, in comparatively narrow fields (about 2 mm or less in height), such as a lamination type fuel 
cell, as described above. It is used in order to carry out the seal of the working fluid of about 0.5 MPa which 
consists of gas or water, such as oxygen, nitrogen, or hydrogen, etc., and it has the feature by having the 
above-mentioned composition at the point which does the following operation effects so. 
[0036]Namely, integral moulding of the inner surface seal part 9 which covers the inner surface 4 of the 
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hole part 3 in the gasket body 2 first as described above is carried out to the seal part 6 as the part, Since 
the inner surface 4 of the hole part 3 is extensively covered with this inner surface seal part 9 thru/or seal 
part 6, a working fluid cannot carry out direct contact to the gasket body 2 at the time of wearing use of the 
gasket 1 concerned, but the ion used as the impurity to which generation efficiency is therefore reduced, 
etc. can be prevented from depositing. Therefore, the generation efficiency of the fuel cell equipped with 
the gasket 1 concerned can be raised at this rate. 

[0037]Since integral moulding of the seal part 8 is carried out to the whole surface seal part 7 in the seal 
part 6 via the inner surface seal part 9 on the other hand and the double-seal parts 7 and 8 have put the 
gasket body 2 from the both sides, Even if it does not paste up each seal parts 7 and 8 on the gasket body 
2 firmly conventionally, each seal parts 7 and 8 do not separate from the gasket body 2. Therefore, it can 
become possible to simplify the bonding agent applying process in the manufacturing process of the 
gasket 1, and, thereby, the assembly nature of the gasket 1 can be raised. 

[0038]Since thickness t 2 of the gasket body 2 is formed comparatively thinly with 0.03-0.5 mm, While being 

able to become possible to set up comparatively narrowly the interval of the separators in the fuel cell 
equipped with the gasket 1 concerned and being able to raise generation efficiency by this, a 
miniaturization (miniaturization) and weight saving of a fuel cell are realizable. Thickness t 2 of the gasket 

body 2 is a level which does not have a problem in shaping and assembly nature of rubber, and making it 
still thinner is also considered. 

[0039]The gasket 1 of the above-mentioned composition forms the seal part 6 which consists of a with a 
hardness (J IS A) of 60 or less liquid rubber hardened material only in the edge part of the hole part 3 in the 
sheet shaped thru/or plate-like gasket body 2, The seal part 6 is close to a mating material in the 
comparatively narrow range (area), secures predetermined seal reaction force (planar pressure), and does 
a sealing action so. Therefore, since it is not necessary to form a "wave" thru/or a bead in the gasket body 
2 that predetermined seal reaction force should be secured with the gasket body 2 according to this gasket 
1 , It can become possible to prevent curvature from occurring in the gasket 1 , facilitating of the positioning 
can be carried out by this, and the assembly nature of a fuel cell can be raised. 

[0040]lf it is the structure which provides and carries out the seal of the seal part 6 to a part of flat surface 
of the gasket 1 in this way, the flexibility of a design of the gasket 1 can be increased. 
[0041 ]lf it is the structure which similarly provides and carries out the seal of the seal part 6 to a part of flat 
surface of the gasket 1 in this way, Without touching the seal part 6 of the gasket 1 with a hand directly, 
when building the gasket 1 into a fuel cell, it becomes possible to assemble a fuel cell and a possibility that 
this will assemble and garbage will sometimes adhere at the seal part 6 can be reduced. The clamp 
capacity which an assembly takes is small and ends, and since change of seal reaction force is small, 
there is an effect referred to as that sealing nature is stabilized. 

[0042]ln [ again ] the gasket 1 of the above-mentioned composition, It becomes possible to suppress 
inclination of rubber (seal part) in case lamination wearing of the gasket 1 concerned is carried out, and 
while stabilizing sealing nature by this, it can be made to improve, since a part of seal part 6 is made and 
also the area seal part 8 is formed in section trapezoidal shape thru/or an approximately trapezoidal shape. 
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[0043]A third embodiment ... As shown in drawing 4 , in addition, in addition, the sectional shape of the area 
seal part 8, There is an effect [ this ] that sealing nature is stabilized further since the degree of change of 
the seal reaction force by change of the interval between separators becomes still smaller in this case like 
the sectional shape of the whole surface seal part 7 well also as a section convex configuration triangular 
shape thru/or approximately triangular shape. Other composition and operation effects of this third 
embodiment are the same as a second embodiment of the above. 

[0044]A fourth embodiment ... In the gasket 1 applied to the embodiment concerned as shown in drawing 
5, Like second and third embodiments of the above, the seal part 6 is formed only in the edge part of the 
hole part 3 in the gasket body 2, and let portions other than an edge part be the structures which carried 
out surface exposure without up-and-down both sides of the gasket body 2 being covered by rubber, 
respectively. 

[0045]As shown in the figure, the gasket 1 concerned has the sheet shaped thru/or plate-like gasket body 
2 which consists of the metal or the sheet made of resin formed in predetermined plane shape first, and the 
hole part 3 of the required number is formed in the flat surface of this gasket body 2. The class of a bead is 
not provided in this gasket body 2, and thickness t 3 of this gasket body 2 is very thin, and is formed in 

about 0.03-0.5 mm by the actual dimension. 

[0046]Are an edge part of the hole part 3 in the gasket body 2, and the seal part 6 of the shape of packing 
which consists of rubber-like elasticity material has put on both sides of the gasket body 2 by non 
adhesion, respectively, combine, and by this seal part 6. The inner surface 4 of the hole part 3 in the 
gasket body 2 covers the whole surface thru/or perimeter, and is covered. The whole surface seal part 7 
which the seal part 6 is fabricated with a with a hardness (JIS A) of 60 or less liquid rubber hardened 
material, and covers the whole surface (upper surface) of the gasket body 2 with a non adhesion state, It 
has in one the inner surface seal part 9 of the gasket body 2 which it covers with a non adhesion state on 
the other hand (undersurface), and also covers the inner surface 4 of the hole part 3 with a non adhesion 
state with the area seal part 8 as described above. The whole surface seal part 7 is formed in a section 
convex configuration triangular shape thru/or approximately triangular shape, It has the crowning of cross 
sectional circle arc type thru/or approximate circle arc type, and the height is formed comparatively highly, 
on the other hand, the seal part 8 was similarly formed in a section convex configuration triangular shape 
thru/or approximately triangular shape, and is provided with the crowning of cross sectional circle arc type 
thru/or approximate circle arc type, and the height is formed comparatively highly. 

[0047]Via required number ************** and this through hole 10, on the other hand, integral moulding of 
the seal part 8 is mutually carried out to the whole surface seal part 7, and the through hole 10 which 
carries out an opening is united with the edge part of the hole part 3 in the gasket body 1 by those both 
sides. Therefore, on the other hand, with the whole surface seal part 7 the seal part 8, It is unified by the 
rubber material 1 1 and the above-mentioned inner surface seal part 9 in this through hole 10, and in order 
that the double-seal parts 7 and 8 may put the gasket body 2 from those upper and lower sides by this, it is 
attached to the gasket body 2, without the seal part 6 using adhesives. Along with the periphery of the hole 
part 3, plurality is provided at the predetermined intervals in the through hole 10. 
[0048]The gasket 1 of the above-mentioned composition, inserting sheets, such as an electrolyte 
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membrane, in comparatively narrow fields (about 2 mm or less in height), such as a lamination type fuel 
cell, as described above. It is used in order to carry out the seal of the working fluid of about 0.5 MPa which 
consists of gas or water, such as oxygen, nitrogen, or hydrogen, etc., and it has the feature by having the 
above-mentioned composition at the point which does the following operation effects so. 
[0049]Namely, integral moulding of the inner surface seal part 9 which covers the inner surface 4 of the 
hole part 3 in the gasket body 2 first as described above is carried out to the seal part 6 as the part, Since 
the inner surface 4 of the hole part 3 is extensively covered with this inner surface seal part 9 thru/or seal 
part 6, a working fluid cannot carry out direct contact to the gasket body 2 at the time of wearing use of the 
gasket 1 concerned, but the ion used as the impurity to which generation efficiency is therefore reduced, 
etc. can be prevented from depositing. Therefore, the generation efficiency of the fuel cell equipped with 
the gasket 1 concerned can be raised at this rate. 

[0050]On the other hand, integral moulding of the seal part 8 is mutually carried out to the whole surface 
seal part 7 in the seal part 6 via the through hole 10 provided in the gasket body 2, Since the double-seal 
parts 7 and 8 are mutually unified via the inner surface seal part 9 and the rubber material 1 1 in the 
through hole 10, even if it does not use adhesives, the seal part 6 can be attached to the gasket body 2. 
Therefore, it can become possible to prevent decline in the generation efficiency by the chemical reaction 
of adhesives, and generation efficiency can be raised at this rate. Since a bonding agent applying process 
can be skipped thoroughly, the assembly nature of the gasket 1 can be raised. 

[0051]Since thickness t Q of the gasket body 2 is formed comparatively thinly with 0.03-0.5 mm, While being 

able to become possible to set up comparatively narrowly the interval of the separators in the fuel cell 
equipped with the gasket 1 concerned and being able to raise generation efficiency by this, a 
miniaturization (miniaturization) and weight saving of a fuel cell are realizable. Thickness t 3 of the gasket 

body 2 is a level which does not have a problem in shaping and assembly nature of rubber, and making it 
still thinner is also considered. 

[0052]The gasket 1 of the above-mentioned composition forms the seal part 6 which consists of a with a 
hardness (JIS A) of 60 or less liquid rubber hardened material only in the edge part of the hole part 3 in the 
sheet shaped thru/or plate-like gasket body 2, The seal part 6 is close to a mating material in the 
comparatively narrow range (area), secures predetermined seal reaction force (planar pressure), and does 
a sealing action so. Therefore, since it is not necessary to form a "wave" thru/or a bead in the gasket body 
2 that predetermined seal reaction force should be secured with the gasket body 2 according to this gasket 
1, It can become possible to prevent curvature from occurring in the gasket 1, facilitating of the positioning 
can be carried out by this, and the assembly nature of a fuel cell can be raised. 

[0053]lf it is the structure which provides and carries out the seal of the seal part 6 to a part of flat surface 
of the gasket 1 in this way, the flexibility of a design of the gasket 1 can be increased. 
[0054]lf it is the structure which similarly provides and carries out the seal of the seal part 6 to a part of flat 
surface of the gasket 1 in this way, Without touching the seal part 6 of the gasket 1 with a hand directly, 
when building the gasket 1 into a fuel cell, it becomes possible to assemble a fuel cell and a possibility that 
this will assemble and garbage will sometimes adhere at the seal part 6 can be reduced. The clamp 
capacity which an assembly takes is small and ends, and since change of seal reaction force is small, 
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there is an effect referred to as that sealing nature is stabilized. 

[0055]On the other hand, there is an effect which says that the sectional shape of the seal part 8 can raise 
sealing nature since inclination of the rubber at the time of wearing of the gasket 1 concerned (seal part) is 
suppressed in this case well also as section trapezoidal shape like a second embodiment of the above in 
this. 

[0056]A fifth embodiment ... In the gasket 1 applied to the embodiment concerned as shown in drawing 6 , 
Like the above second thru/or a fourth embodiment, the seal part 6 is formed only in the edge part of the 
hole part 3 in the gasket body 2, and let portions other than an edge part be the structures which carried 
out surface exposure without up-and-down both sides of the gasket body 2 being covered by rubber, 
respectively. 

[0057]Beforehand, in the gasket 1 concerned, the electrolyte membrane 13 which is one of the 
components of a fuel cell includes, and is fabricated, and this electrolyte membrane 13 is arranged in the 
predetermined hole part 3, and is held by the rubber of the seal part 6. 

[0058]As shown in the figure, the gasket 1 concerned has the sheet shaped thru/or plate-like gasket body 
2 which consists of the metal or the sheet made of resin formed in predetermined plane shape first, and the 
hole part 3 of the required number is formed in the flat surface of this gasket body 2. The class of a bead is 
not provided in this gasket body 2, and thickness I of this gasket body 2 is very thin, and is formed in 

about 0.03-0.5 mm by the actual dimension. 

[0059]Are an edge part of the hole part 3 in the gasket body 2, and the seal part 6 of the shape of packing 
which consists of rubber-like elasticity material has put on both sides of the gasket body 2 by non 
adhesion, respectively, combine, and by this seal part 6. The inner surface 4 of the hole part 3 in the 
gasket body 2 covers the whole surface thru/or perimeter, and is covered. The whole surface seal part 7 
which the seal part 6 is fabricated with a with a hardness (JIS A) of 60 or less liquid rubber hardened 
material, and covers the whole surface (upper surface) of the gasket body 2 with a non adhesion state, It 
has in one the attaching part 12 which it covers with a non adhesion state on the other hand 
(undersurface), and also is further arranged at the inner circumference side of this inner seal section 9 with 
the area seal part 8 and the inner surface seal part 9 which covers the inner surface 4 of the hole part 3 
with a non adhesion state as described above of the gasket body 2, and holds the above-mention€*d 
electrolyte membrane 13. The whole surface seal part 7 is formed in a section convex configuration 
triangular shape thru/or approximately triangular shape, It has the crowning of cross sectional circle arc 
type thru/or approximate circle arc type, and the height is formed comparatively highly, on the other hand, 
the seal part 8 was similarly formed in a section convex configuration triangular shape thru/or 
approximately triangular shape, and is provided with the crowning of cross sectional circle arc type thru/or 
approximate circle arc type, and the height is formed comparatively highly. 

[0060]Via required number ************** anc | this through hole 10, on the other hand, integral moulding of 
the seal part 8 is mutually carried out to the whole surface seal part 7, and the through hole 10 which 

carries out an opening is united with the edge part of the hole part 3 in the gasket body 1 by those both 

sides. Therefore, on the other hand, with the whole surface seal part 7 the seal part 8, It is unified by the 
rubber material 1 1 and the above-mentioned inner surface seal part 9 in this through hole 10, and in order 
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that the double-seal parts 7 and 8 may put the gasket body 2 from those upper and lower sides by this, it is 
attached to the gasket body 2, without the seal part 6 using adhesives. Along with the periphery of the hole 
part 3, plurality is provided at the predetermined intervals in the through hole 10. 

[0061 ]The above-mentioned electrolyte membrane 13 is polymer electrolyte membrane, for example, it 
was fabricated by the shape of a film thru/or the sheet shaped, is provided with predetermined thickness t 5 , 

is arranged at the same flat-surface top as the gasket body 2 thru/or an approximately same plane, and is 
held by the rubber of the attaching part 12 in the outer periphery part. 

[0062]The gasket 1 of the above-mentioned composition, inserting sheets, such as an electrolyte 
membrane, in comparatively narrow fields (about 2 mm or less in height), such as a lamination type fuel 
cell, as described above. It is used in order to carry out the seal of the working fluid of about 0.5 MPa which 
consists of gas or water, such as oxygen, nitrogen, or hydrogen, etc., and it has the feature by having the 
above-mentioned composition at the point which does the following operation effects so. 
[0063]Namely, integral moulding of the inner surface seal part 9 which covers the inner surface 4 of the 
hole part 3 in the gasket body 2 first as described above is carried out to the seal part 6 as the part, Since 
the inner surface 4 of the hole part 3 is extensively covered with this inner surface seal part 9 thru/or seal 
part 6, a working fluid cannot carry out direct contact to the gasket body 2 at the time of wearing use of the 
gasket 1 concerned, but the ion used as the impurity to which generation efficiency is therefore reduced, 
etc. can be prevented from depositing. Therefore, the generation efficiency of the fuel cell equipped with 
the gasket 1 concerned can be raised at this rate. 

[0064]On the other hand, integral moulding of the seal part 8 is mutually carried out to the whole surface 
seal part 7 in the seal part 6 via the through hole 10 provided in the gasket body 2, Since the double-seal 
parts 7 and 8 are mutually unified via the inner surface seal part 9 and the rubber material 1 1 in the 
through hole 10, even if it does not use adhesives, the seal part 6 can be attached to the gasket body 2. 
Therefore, it can become possible to prevent decline in the generation efficiency by the chemical reaction 
of adhesives, and generation efficiency can be raised at this rate. Since a bonding agent applying process 
can be skipped thoroughly, the assembly nature of the gasket 1 can be raised. 

[0065]Since thickness t of the gasket body 2 is formed comparatively thinly with 0.03-0.5 mm, While being 

able to become possible to set up comparatively narrowly the interval of the separators in the fuel cell 
equipped with the gasket 1 concerned and being able to raise generation efficiency by this, a 
miniaturization (miniaturization) and weight saving of a fuel cell are realizable. Thickness t 4 of the gasket 

body 2 is a level which does not have a problem in shaping and assembly nature of rubber, and making it 
still thinner is also considered. 

[0066]The gasket 1 of the above-mentioned composition forms the seal part 6 which consists of a with a 
hardness (JIS A) of 60 or less liquid rubber hardened material only in the edge part of the hole part 3 in the 
sheet shaped thru/or plate-like gasket body 2, The seal part 6 is close to a mating material in the 
comparatively narrow range (area), secures predetermined seal reaction force (planar pressure), and does 
a sealing action so. Therefore, since it is not necessary to form a "wave" thru/or a bead in the gasket body 
2 that predetermined seal reaction force should be secured with the gasket body 2 according to this gasket 
1, It can become possible to prevent curvature from occurring in the gasket 1, facilitating of the positioning 
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can be carried out by this, and the assembly nature of a fuel cell can be raised. 

[0067]lf it is the structure which provides and carries out the seal of the seal part 6 to a part of flat surface 
of the gasket 1 in this way, the flexibility of a design of the gasket 1 can be increased. 
[0068]lf it is the structure which similarly provides and carries out the seal of the seal part 6 to a part of flat 
surface of the gasket 1 in this way, Without touching the seal part 6 of the gasket 1 with a hand directly, 
when building the gasket 1 into a fuel cell, it becomes possible to assemble a fuel cell and a possibility that 
this will assemble and garbage will sometimes adhere at the seal part 6 can be reduced. The clamp 
capacity which an assembly takes is small and ends, and since change of seal reaction force is small, 
there is an effect referred to as that sealing nature is stabilized. 

[0069]On the other hand, there is an effect which says that the sectional shape of the seal part 8 can raise 
sealing nature since inclination of the rubber at the time of wearing of the gasket 1 concerned (seal part) is 
suppressed in this case well also as section trapezoidal shape like a second embodiment of the above in 
this. 

[0070]Since according to this gasket the electrolyte membrane 13 which is a component of a fuel cell 
beforehand is included in the gasket 1 concerned as described above, it is possible to do the following 
operation effects so. 

[0071]That is, since assembly work can be first completed even if it does not touch this electrolyte 
membrane 13 at all when assembling a fuel cell, a possibility that impurities, such as garbage, will adhere 
to this electrolyte membrane 13 can be decreased. Therefore, decline in the generation efficiency of the 
fuel cell by adhesion of an impurity can be suppressed, and, thereby, the power generation performance of 
a fuel cell can be stabilized. 

[0072]Since this electrolyte membrane 13 can be positioned correctly and assembly work can similarly be 
completed even if it does not touch this electrolyte membrane 13 at all when assembling a fuel cell, the 
assembly nature of a fuel cell can be raised. 

[0073]Since this electrolyte membrane 13 is comparatively held by the rubber of low hardness, changes of 
state, such as a pressure and a damp or wet condition, are absorbable by rubber. Therefore, the load 
which the electrolyte membrane 13 receives can be decreased and, thereby, the performance of a fuel cell 
can be stabilized. 
[0074] 

[Effect of the lnvention]This invention does the following effects so. 

[0075]That is, first, in the gasket for fuel cells by claim 1 of this invention provided with the above- 
mentioned composition, since the inner surface of the hole part of a gasket body is covered with the seal 
part which consists of a liquid rubber hardened material, the working fluid and gasket body which pass a 
hole part are intercepted by the seal part. Therefore, the ion impurities leading to the generation efficiency 
fall of a fuel cell, etc. can be prevented from depositing from a gasket body, and the generation efficiency 
of a fuel cell can be raised at this rate. 

[0076]ln the gasket for fuel cells by claim 2 of this invention provided with the above-mentioned 
composition, since the inner surface of the hole part of a gasket body is covered with the inner surface seal 
part which consists of a liquid rubber hardened material, the working fluid and gasket body which pass a 
hole part are intercepted by the seal part. Therefore, the ion impurities leading to the generation efficiency 
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fall of a fuel cell, etc. can be prevented from depositing from a gasket body, and the generation efficiency 
of a fuel cell can be raised at this rate. 

[0077]ln the gasket by this claim 2, since the gasket body is formed with the plate-like sheet without a 
bead, it can become possible to prevent generating of the curvature which recognizes existence of a bead 
a cause, and, thereby, the assembly nature of a fuel cell can be raised. Since the seal part is provided in a 
part of flat surface of the gasket body formed with the monotonous sheet without a bead, It becomes 
possible to secure comparatively big sealing surface pressure with comparatively small clamp capacity, 
and while raising the assembly nature of a fuel cell by this, the seal performance of the gasket concerned 
can be stabilized. Since a seal part is provided in a part of flat surface of the gasket body formed with the 
monotonous sheet without a bead and other portions are carrying out surface exposure, By holding other 
portions and performing assembly work, it is possible to build the gasket concerned into a fuel cell, without 
touching a seal part. Therefore, a possibility that garbage etc. will adhere to a seal part at the time of nest 
work can be reduced, and, thereby, the seal performance of the gasket concerned can be stabilized. 
[0078]ln the gasket for fuel cells by claim 3 of this invention provided with the above-mentioned 
composition, Since integral moulding of the seal parts of both sides of a gasket body is mutually carried out 
via the through hole provided in the gasket body, when manufacturing the gasket concerned, even if it 
does not use adhesives, a seal part can be attached to a gasket body. Therefore, decline in the generation 
efficiency of the fuel cell by the chemical reaction of adhesives can be prevented, and the generation 
efficiency of a fuel cell can be raised at this rate. Since a bonding agent applying process is skipped at the 
time of manufacture of the gasket concerned, facilitating of the manufacture can be carried out. 
[0079]ln the gasket by this claim 3, since integral moulding of the inner surface seal part which covers the 
inner surface of a hole part is carried out to the double-sided seal part, the working fluid and gasket body 
which pass a hole part are intercepted by the sealing action of an inner surface seal part. Therefore, the 
ion impurities leading to the generation efficiency fall of a fuel cell, etc. can be prevented from depositing 
from a gasket body, and the generation efficiency of a fuel cell can be raised at this rate. 
[0080]ln the gasket for fuel cells by claim 4 of this invention provided with the above-mentioned 
composition, since the inner surface of the hole part of a gasket body is covered with the inner surface seal 
part, the working fluid and gasket body which pass a hole part are intercepted by the inner surface seal 
part. Therefore, the ion impurities leading to the generation efficiency fall of a fuel cell, etc. can be 
prevented from depositing from a gasket body, and the generation efficiency of a fuel cell can be raised at 
this rate. 

[0081 ]ln the gasket by this claim 4, since the gasket body is formed with the plate-like sheet without a 
bead, it can become possible to prevent generating of the curvature which recognizes existence of a bead 
a cause, and, thereby, the assembly nature of a fuel cell can be raised. Since the seal part is provided in a 
part of flat surface of the gasket body formed with the monotonous sheet without a bead, It becomes 
possible to secure comparatively big sealing surface pressure with comparatively small clamp capacity, 
and while raising the assembly nature of a fuel cell by this, the seal performance of the gasket concerned 
can be stabilized. Since a seal part is provided in a part of flat surface of the gasket body formed with the 
monotonous sheet without a bead and other portions are carrying out surface exposure, By holding other 
portions and performing assembly work, it is possible to build the gasket concerned into a fuel cell, without 
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touching a seal part. Therefore, a possibility that garbage etc. will adhere to a seal part at the time of nest 
work can be reduced, and, thereby, the seal performance of the gasket concerned can be stabilized. 
[0082]Since integral moulding of the seal parts of both sides of a gasket body is mutually carried out via the 
through hole provided in the gasket body, when manufacturing the gasket concerned, even if it does not 
use adhesives, a seal part can be attached to a gasket body. Therefore, decline in the generation 
efficiency of the fuel cell by the chemical reaction of adhesives can be prevented, and the generation 
efficiency of a fuel cell can be raised at this rate. Since a bonding agent applying process is skipped at the 
time of manufacture of the gasket concerned, facilitating of the manufacture can be carried out. 
[0083]ln addition, in the gasket for fuel cells by claim 5 of this invention provided with the above-mentioned 
composition, since the electrolyte membrane which is a component of a fuel cell beforehand includes in the 
gasket concerned and is fabricated as described above, it is possible to do the following operation effects 
so. 

[0084]That is, since assembly work can be completed even if it does not touch an electrolyte membrane, 
when assembling a fuel cell probably, a possibility that impurities, such as garbage, will adhere to an 
electrolyte membrane can be decreased. Therefore, decline in the generation efficiency of the fuel cell by 
adhesion of an impurity can be suppressed, and, thereby, the power generation performance of a fuel cell 
can be stabilized. 

[0085]Since an electrolyte membrane can be positioned correctly and assembly work can be completed 
even if it does not touch an electrolyte membrane, when assembling a fuel cell similarly, the assembly 
nature of a fuel cell can be raised. 

[0086]Since the electrolyte membrane is comparatively held by the rubber of low hardness, changes of 
state, such as a pressure and a damp or wet condition, are absorbable by rubber. Therefore, the load 
which an electrolyte membrane receives can be decreased and, thereby, the performance of a fuel cell can 
be stabilized. 

[0087]ln the gasket for fuel cells by claim 6 of this invention provided with the above-mentioned 
composition again, Since it is formed in the range whose thickness of a gasket body is 0.03-0.5 mm, the 
whole gasket is formed comparatively thinly and the interval of the separators attached to the upper and 
lower sides by this can be set up comparatively narrowly. Therefore, the generation efficiency of a fuel cell 
can be raised in connection with this, it can combine, and a miniaturization and weight saving of a fuel cell 
can be realized. 
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3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The top view of the gasket for fuel cells concerning a first embodiment of this invention 
[Drawing 2] The A-A line expanded sectional view in drawing 1 

[Drawing 3] The important section sectional view of the gasket for fuel cells concerning a second 
embodiment of this invention 

[Drawing 4] The important section sectional view of the gasket for fuel cells concerning a third embodiment 
of this invention 

[Drawing 5] The important section sectional view of the gasket for fuel cells concerning a fourth 
embodiment of this invention 

[Drawing 6] The important section sectional view of the gasket for fuel cells concerning a fifth embodiment 
of this invention 
[Description of Notations] 

1 Gasket 

2 Gasket body 

3 Hole part 

4 Inner surface 

5 Projection 

6 Seal part 

7 Whole surface seal part (seal part) 

8 On the other hand, it is a seal part (seal part). 

9 Inner surface seal part 

10 Through hole 

1 1 Rubber material 

12 Attaching part 

13 Electrolyte membrane 
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DRAWINGS 
[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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mffEv'- /HB (6) itm^^^y h*# (2) fcjsrt 
SMfE^TUR (3) <DmmU<D7f.\^^ £>*VC » BUieiS 
^gP^O^iimHE^^^?/ (2) CDiTSffi 

Sttswiftffl^^^i' h 0 

[»*JS3] ^?LbR (3) £{§;ifc£JR]fcfcli1#fIli§M 
h J; 9 ft 5 ^ s> h## (2) mFfEtf*^ s> 
hjfcft; (2) wffiffitciiafjHfc^^ASE'flifeJ; 9 ft 20 

(7) (8) Hfj|B^?L^(3 (3) CDrtB 
(4) SrlRS-f 5at«^A«{t;»J; 5 ftSftEV-vUffl 

(9) tSrffLv 
Mffii^ffiW->-^ (7) (8) |5]±&HMia#*^-.>' h 

(2) KRttfcJtiilA: (10) Sr#LTS^lC-# 

(7) (8) I^Lt-MfLfc^i^ 

[M^« 4 ] t*- VM L»¥«tl^i L/t v— h (c 

1* (2) mmXT-'rv h#<fc (2) »BufE^?LlF|5 

(3) »js*asi£:i3tta±T-ai&tt*i-**#^fc 

ft*J:!?fc*$'— a* (7) is |Wli:<±Tflfeffi^lSS 
-r^ffitt^ASjgfbfei; >P ftSv'— a-SB (8) WfE^ 

(3) Ortffi (4) £*«1-5«#:*.fc«{IS«&.fc!3 
ft 5 1*3® v— /HW (9) fcfcWU 
BfflEPffl^v'— ASP (7) (8) fiBUIS^^^^ 

(2) l'*5lt5HUfa^?Lg|5 (3) ©JHfH&©*fcRtt£> 

(2) WiTWS^^K&H^ft-f i£*ffi»H3bfc#l 40 
itT-fctf, SIESS»->- Agfl (7) (8) [aliiimffS 
^^r? (2) \z^#>mitzWM'X (10) £rtf- 

(9) r±graawB«3->— a^b (7) (8) ic^LT-^ 

ho 

[ft** 5 ] ft** 1 ftv^L 4 ©{BTHA»te:Ett£Hfc 
^m?lfeffl^^y Mcfcv^T, h (l) 

Itf'fcWMWI (13) £»i&*j£JI2Lfc;ii:*#»£ 
1-&m&WtMitx*y K 50 
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[it 6 ] it^ii 1 ft v * l 5 (DisitiMcmm £ nf- 

iSy^^ry Y^W- (2) cDff££0. 0 3~0. 5mm» 

Ifilffi T-^fife Lfc r t £ ft®, t ir 5 WffHt&Jfl # * ^ v 

ho 

[&91tf)B¥jiflftffc9n 
[0001] 

[0 0 0 2] 

[o o o 3] ^LT-flSlcti, r.tbP>co5 fe"C*^*:a* 

S]|r±U«!fl2$-fr5*«fei s «ffl*HTV^5i^ 

n w ft ffiffl tc a f- o t ^flssua * ^^-r * o *s hk -e *> 

[0 0 0 4] rro^JSlCttU ^S^-feAfcit^^ro 

© (^3p 9 -2 3 1 9 8 7^-^IR, ^M¥7-2 2 6 
2 2 0M*fett#i¥7-l 5 348 0^i# 

L-CflJffl-f-5t<D (M¥7-3 1 2 2 2 3f&«# 

[0 0 0 5] ^JWRlc»?a=fAliSrMfe-C^^^ 

£1T©J; 5ft;FfB-g-#sfc3„ 
[000 6]© «S»««i**^S^^fcJ:t»&ai7k 

L-c^*e#i (f 3}->-) as»^-rsfci?> 



3 

r^fei^j fti^Lt*- K^ff^$ix5r tie 
iO^^-^ McK«9>$^£Ug<ft9, iotfiit 

->-^K^/5^# <fftLTLtv\ -y-M4^££ 
[0 0 0 7] 

tzsmtL, ntz~ tiffin fix, m&w&<D#$.-c& 

£|6j± jJ*y-y S<D^— AH4tBSr£j£ft:Sii\ 13 
[0 0 0 8] 

ft, ^mom^i ^xzmnmmmxxy-y m±, 

y h&fck. Mf£tf* fry h*mcW.M£ixti$.Vi=i'M. 

-So 

[0 0 0 9] *3&9l»ffll 2 IC «t 3*M6Htifeffl 

ff3:£l6jfcJt»1-S£?Las&M:ttfc#;**y 

[0 0 10] **B0>it#E3l::£5*»***mffl 

['mte^ft/c$^'Ag?te#jJ; 5 ft 5 yvflJ 4: , WIS 
£?UGOrtffi£»f SifctK^BMfcfc i 0 ft SAABS' 
— A-gB £ SrW U HulEiiSffiWv'— /w^PliSrmilB^^^ 

[0 0 11] £fc, 4 
UxlryY ii, t*- K« L<£> WtKtCfiScft^ LfcV— h tc 
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4 

-E 5 ^J^m^m <£ 9 ft 5 ->-A-3l5 1 , 13 

c< ±Tteffi^»-f -5i£tfc^0&{fc#i<fc 9 ft 5 

ft 5 ffi /ufflj t l, Miai^ffi w ^-/^fiiitife 

[0 0 12] *|gWW»*«5(Cj;5^^*ffl 
* y-yh (4, ±E bfcffll 1 ftv^L4 <Dmtii*\cfg. 

WL£titz.mi&WlkmiSx>ry M-fc^r. Stttf*^? 
[0 0 13] Sfc, *55WroH!*J56l-J;«JIR^«mffl 

iJ^y-y M4, ±i2LfciS3fcJSl ftV>L 5 ©(BfttAM'IB 
ffc<Djp:£ SrO. 0 3 — 0. 5mm©|51tMLt:t 

[0014] ±.mmf&&ffi*-ttmwv>%i#T%i t-i-s 

30 5„ Lfc^oT, *R^««<03S«ai*<Ofl5;T«)KBgi:ft 

[0015] ±e»rit*«*.fe**w«>a**2 

?t(D|Sl:^Sr|fil±^-y:5r ir^BTfBirftSo 
[0 0 16] 4fc, r©»*Jl2irJ;5^^y bJ-*5 

- MiiJ;9®^;$n-CV^5fc*l-, t— K©#^tr!lH 
k-r&RV <D%.3L%p5±-rz>Z t ^"5Tti i: ft 9 , *fc, 
t*- K?SL M'± 9»J*$*bfcjtf^^y b* 
fr<D^PB©-SI5©^ !- ^HBASK 1 1 b fix v * -5 ft 
tc, jt»W/h$ ft*Sffttt*-etfciS5«^f ft v—A-BJESr 
5S{*-t-5^ t/5Wlfetft9, HI-, if— M*L0>*HS-> 
50 - Mc±*)JK^*ttfc^^y h*ftro^B(D-g|5<D^. 



(4) 

5 

[0017] *fc, ±tmf&*mz-tc#%w<Dm$.m3 
^nt, &\M<Dfom*w&ct%WM3&m\:Vi& r> ft 

y h&55Bt1-5£#U:&s§3J&&fflLft<Tfc#*^y 

^HftrosmSft^Srl^IiS-BrS- i 7>s i5jf£ £ ft 5 „ $ 
[0018] Jfc, " «lf** 3 let 5 ^4ry Mc <t 20 

y h*fcbimWiZnZ> B LfciSot, «MsHKfctf>!£* 

[0 0 19] ±fE*J&£«;i/c#3g^©fi!#il4 

HcfcVMTtu h*fr«)§S?L» 30 

[0 0 2 0] #*^s> h*ft:^t--K«ILro¥« 

fc, b'MLnW-IRi''— hiz tilt Jfx try 40 

^.fcfeiCs Jtttto'hS ft®tttt;ftT-Jt&#J;*:# ft V-yw 

y f S:«M*«ftfc»*atrr t # *TtB£ ft So 
[0 0 2 1] *fc, HBi^— A*R±*^^y 



#M 2001-57220 
6 

r t^tlirftSo 

[0 0 2 2] ifcrtUcinx-C, ±ffi«^4r«*.fc*« 
93 Wit** 5 \z i 5 fr v V <v X 0 K , 

5 lift? StJRi^fe # y" - y h ICjjai£#4&^ £ 

b ft < r t mux i^m -t z> w t # s . Lfc 
ft 5, ffiitxmMum\cJ*%<D*mv!>&ttMi-z~»!ife 

5: ir^BTHtftSo 

[0 0 2 3] ±IE«^4r«^fc*|gB^»if*il6 
<t 9 tlZ>1J-*>Ty h^frOff^^O. 0 3~0. 5mm 

|PI±©WIRS:tt*S5W*<W:Si-5rtiST#5 0 Lft^ 

^ir^-BI^tftSo 
[0 0 2 4] 

[0025] • • -iut ^m^rnxm 

<da— AmiA±mm^m 2 1 ^ ^ ^ •&„ 

[0026] 01 5 ^WiMm&n\z&%lS 

fig^tiTio'9, ^»¥ffiF l 1(-3f^»^?LgB 

3^fig§4xTV^o r«£?LgB3«\ 

*>ryY\ SrS»*l«IliJtiii-*J:5lc.ta:tt?>*fC*3 
*), H-C«±/Mo©^?LSB3^tacte>ixT^-5o 
[0 0 2 7] 0 2 131*1- <fc 5 fc, Stt^^ry M 14* 

h, 71/- A4/ti4S«i fcWfS) 2?r*LTJo"5, 
~<DjJ*>ry h*ft:2lcS?L^3^±fSL^J; 

yCy-.y h^fls2©-ffi (±B5) !'»fBR«ft V > L»&R 

^ttbixTV^o *ft. ^7F*#2©fJt. f± 

m^fX 2 mmll^lCffM^ntV^o 



7 

[0 0 2 8] ±MZ#xtr<yh*.#2<Dffimiz. ; £fo*:ti. 

(J I S A) 6 O^T^^^-^SMfbtK' iot 
-^»8i, ±taLf'<te)('^?Lg|5 3CDrtg4^^li1- 

8, 9<Dmz}t-mzmj£&tix^z>iK 

<, #(-rtffiv— /i^9©J¥££— B^-A-^^itf 
[0 0 2 9] ±ta*R)cW^ > y M |4, ±|E Lfc <fc 5 20 
Sfcli*^J; 9 £-5 0. 5 M P a ggOfEftSK 

^ *ffi x r v ^ r t \z «t 9 ©flUB 3b*«rHi- 5 £ 

[0 0 3 0] 1-t£frh9c-f, ±.mLtz£o\Ctf*lryh 

T, ^7Llf|5 3©(*Jffi4^rC0|^Si/— /P$B9ftl^Lv"- 30 
/U|fB6 (c£ 9£BMl~1&££:ftT^5;/c#(^ ^s^^fx 

[0 0 3 1] £fc v /WgR 6 EV— A'gB 7 

t ALBS'— /HflJ 8 i *srtffi->— /HB 9 Lt-Mi 

^ftT^f, p5v— >^SP7, 8W^^5'F**2H 40 

-^7, 8£#*^-.y hffi2i:gf Ui<tt#v' 
—^7, %ftjJ*>rv b*fr2frt>M*iZZ\ k&tl: 

[0032] %-%wm •••@3 ic^-r ± 5 1-, s 

ftH^Tv h*^2^Jolt5^?LlH5 3CO)l^W^-t'K 50 
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[o o 3 3] mmic^-rxoi', ss^ynii* 

1\ 3f^^ 3 PB^tt(-ff^*n/c^JB*/-«MS^->- 
h <£ 9 # 5 is— V * L¥«#t<B ^^•7rt#2?: 

— WmttWlrtbtiXlslb-f. h* 
ft2roJ¥£t 2 fiffi*-Ci* < , I1-C0. 0 3~0. 5 

[0 0 3 4] ±|E#X<Jrs/ h*ft:2lc43^5^?LW3© 

Btaitfcot^^s' h;fcft2<DffiBl;:-t;ft^*k 3 
A^#14*f ±5 45^y^ vtt » — zi'fflJ 6 /$ S S#*W I- 
J:5»#lc±oTtfellF3*t-C:l8*), 0MfC r»->-/w 
gB6 ici-oX, UT.'ry h^:fls:2JC*5tt5^?La5 3cort 
B4^^^^^V^L^I'SoTlSa$tv-CV^ 0 > 

— A-g|5 6f2, 0!$ (J I S A) 6 0«T©tft^« 

(±B) |itfc»**i-Cr»-ffiS:*«-rs-ffi'>-/HB5 
7t, ■tf^'ry h*#:2cofdlB (TB) Ctf^ntr 

?LSB 3 ©rtB 4 Sr»ai-5rtBf— ^ 9 t S:— frl-W 
LTV^5 0 -B^-/^7tt»fB£j^^V N bH^^ 

■C43 5, rnt'^fLT. teB->-^8(4WB^ff^7i 

[0 0 3 5] ±B»dt©^^y Mtt, ±IEL,fci5 
2*tb<«7K^^W^^*fc«*^i l 9^5 0. 5M 

a m * m-t Z> & i - * * U T V ^ . 

[0 0 3 6] i-ftiohft-f. ±.mLtz£olZ.jfX>ry b 
2 (C*3 ft 6 ^TLSP 3©rtB4 &W8t.-fZ>\ftWs— A- 
gP9^>y-/u^6 \Z%(D— Ut LX— foiSMZfrX^ 
X, ^7LSP3CDrtB4^rcortB> / — /wa5 9^V>Lv— 

^o-C, rro^, SHttf :* y b 1 Sr^» 

n^mMmzfatz^z z. t ^t*# 5o 

[0 0 3 7] * fc, 5/-/HB 6 [^fett 3— ifii'— /H* 7 
t ffiB 5/— A^B 8 t B 5/— /HB 9 UT— ft:^ 
§jxTV^-C, Sv— ^7, 8iS^-iry b*ft:2Sr-t 
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-/HB 7, S^U^y-y h*ft 2(Ctg#L&< tt#-> 
\>\ LfciioT, #*^y M ©»Jfiifle^*i»t5ffi# 

[0 0 3 8] Uxfry b*fe2<DWZ t 2 ^o. 

0 3-0. 5mmi:l:bi!5W*<^$*tTV-5/c*}C, 

* i^±oMBisrtk«w« < K^-r 5 z t & -*sm 1 1£ V . 

J5»-*<-t-5ri:'t>#x.e>4x-5. 
[0 0 3 9] £fc N ±|fit#^»^ ^>r y h 1 |±, is— b 

WWLW&VWtfx sryb*#2 fc*srt 5£7UB 3 co 

il^cO^.(C{j|$ (J IS A) 6 0WT©*t^A« 

[0 0 4 0] Z<D£ o \Z.jS?*>Ty b 1 CO^PjgCO— 

SB CO * |C v— /USB 6 £ R T /H" 5 Wig X th ft fcf , 

So 30 
[0041] mZ<* Z<D£.ylC3f*try M CO 

fctttf. #*>5ry h 1 £^*4«ft(£ffi^&tf 
^yMffl ->-/wgB 6 ttrnnz Z h fc < 

R# K ^HS 6 =*• 5 frttMIr 5 RTIitt=lr« h -f Z t #t 
•5 i 5: 5 Sb*: t> h -5 o 

[0 0 4 2] KMSfc, -hfafltj&COtf^s/ h 1 f£*5l^ 40 

Ttt, /PgB 6 co— SB5r^-rffi.gi->-^gB 8 ^Bfffi# 

^y h ltffWiMlFSftSi:* fcHsttS:** /u 
SB) »fi§Sr»x.5r fc^RTHiafcU, r*Uc:«k 5 
/H4£*j££-tf:3£ t h\cfa±&it?>Z k&X%5 0 

[0043] m^Mmm - • - wl eh^-t ±5 

;wgB7co»fB^t^1«(^ »iBi!!i^&v*L=a#tt 
-^r^cop^Pico^icis^-^K^to^kcoS-g-VN^ 50 
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M £ < & 5 fc * ic , /Ht# JE I' ftfei" 5 i 55 0 

' co^HHJ£^ScOfijico«^*3 i tffpffla 

[0044] %m%mrM - ■ ■ ms^i-zoic, ^ 
ft: 2 ic^it 5^?LgB 3 ©«tass«)*i-Ktt f>nr*3 19 , 

J3*»W0'<0W#tt:#*^5' h*ft2co±TP)ffi^Mrti, 
[0 0 4 5] 1^01^1- J; 5 I- , ^#*^y b 1 ttft 

t, gf s » ¥B«^ * *ifc a* * it itmmm 

hiU/jti^-H^ftv^L^S^w^^y h*ft2Sr 
#LTdoi9 v z<r>U7.>ry b*#2<D¥-mf*i\tffim%k<n 

ft2COj?£ t 3 Vtimt>XW< . 03~0. 5 

[0 0 4 6] tfxtry h*ft:2{C*5it5^?LgC3COjaik 
SBT'fcoT^^y h*ft2coraic^n^ti^ 

J: 9 & * ^< j/ * v — yi-gp 6 as#8#-C£;fe 

f.HtJSO, fftt, "COv— /UgB 6 (' i ot, 

5/ b*:ft:2lc4o(t5^?LgB3COrtffi4^^ t o^ffi^^L 

^iciotfti^jxtv^. /is&6\tmz (j i 

S A) 6 0OT«3'AItt!aotM^t 
*ft"f 5— ffi">— A^S7i, ^fxyy h*ft2<Oftfeffi 

(Tffi) «:*»#««-C*«ir*«liB^-yH»8 4:, ± 
IE Lfc «t o [r£?L*B 3 cortffi4 Sr*S#tt*-e*«i-'5 
ftm~y— ^§B9 i:Sr— W:fLtv^ 0 — ffii/— /wgB7 

M&ztix. mmnmm^^Lmnmmom^m^x 

[0 0 4 7] *fc, U*iT*s bft:ftllC*5(t5^?Lla5 3 

tflfeffi->-/wifB8 hfrKWz-tt.f&M&ti, -mtzti 

til, rcoMii/tl 0rtc0 3*^fl"l l t±|artffi->— /V 
SB9 irlcioT— ftfk^tiTiat) , rjii: i (9 j^->— yu 

§B7, 8*^^y hft:ft2Sr-?:co±T^fc^iitf7 v c 
v— /PgB6^^JSrft>l-r5ri:^< 137.>ry 
h#ft2l£ffl^fvHtP>ft-t^5o fta^l Oii^7Lg(5 3 

[0 0 4 8] ±lS*^(0^^y ±ELfci5 

t) \z.^xmmBm<r>v~b^wi-tiifi^, mm. 



(7) 



11 



p a <D\fmm* &• v—^-r § £ t> v * e> n s t> » 
tfcot, ±mni&£m±r^Z)~ ticx vsxt <Dim 

[0 0 4 9] -t-^tJ^^-r, ±|ELfcJ; o^ii^^rv V 

g|3 9^v/-/ug|3 6(c^»-g|5i: LT-#«£axT^ 
T , S 3 co ffi 4 ^ r. c ffi /wg|5 9 & ^ L ->-— 

[0 0 5 0] '>-ywa3 6('*J(t5— ffiv— ^g|5 7 

tii->-/^8i^^y-> h 2 (casitfi Mil:* 

1 0 Sr^LTSlWC— W-$M£tlX\<^X^ fr>-/w£|3 
7, 8/5S^g->-/i.g(59 irffii^ 1 OrtW^Wl 1 i 

[0 0 5 1 ] U^^ry h**2©f $ t a ^o. 

03-0. 5mmi:tt^»<ff^^nTV^fcfe^, 

t^-e#5„ ^fx^r;/ h ^ 2 off ^ t 

[0 0 5 2] ±fE«/&«#;*^ y h 1 (4, h 

Ji^co^^;* (J IS A) 6 0SXT<Dm$i=tJ>.m. 

%&&\mfom^®m mm) xn^wcm^Lxm^ 

<DX°hZ> a WJot, ^(D-ff^try hi (citvtf, 9f 

x ^yh ^fc 2 X-mfc-f^ < >T 

[0 0 5 3] Sfc, '©i ^t-^^^y h l ofgo- 
n<D^z^~/^6^mnXiy~^ir^mitXhfi\-£, 

•So 50 
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[0 0 5 4] $.tz y mZ<, ^<D£o\ZtfX<!ry h 1(D 

¥M<D-^(D^lz x-;^ 6 &miX is—tv-t 6M'&x 

fotlli, If * try h 1 ^^*itil(-ffi^iiti>^#!-//X 

y y M © v— yugp 6 (cits, ^ZMftZ ~kte< m+ 

mm&®.^±Lxz>^tft"imttev) , ;w;± >m>/:T 
[0055] j^, mm'y-^8(DWrmnma, 
[0056] %%.mmifm • • • m & i^-r x ? i', a 

[oo5 7] *fc, ai^y-y h i icii^fc, 

*»*j*s*»-oT'fcsi:^Ki^i 3^miA^.jt^$ 

[0 0 5 8] |S1I2|I^1-J;5S-, SK^^^Mtt* 
^<Dl37,>Ty h*ft 2 CD^ffirtlCpJfSlto 

~-¥<DMl-iWitfbfix&b-?, ££ s :©^^. 7 W 

ft2cOff^ t 4 teH£>Ti*< , H^tTO. 03~0. 5 
m m t i I ' ff^Sc £ *VT <^ -5 0 
[0 0 5 9] U^'ry h*ft2!i*3(t5^?Lla5 3CO|l^ 

biX-Cioi?, ff-frT, ZtDi/— /u&6\£ ^fX>r 
b^2 tC*5lt5^?Lg|5 3 C0rtB4 ^^cD^ffi^V^L 

±J!l-Eo-t$S£tvO^ Q v-— /ugp 6 fig| $ (J I 
s A) 6 o KToiStt =f ASftil: i o tfifei tit 

s?a-f 5 -a ->-/wa$ 7^, ^^-yt- 2 

IS Lfc J; ? tr^TLgp 3 ©W4 ^^m#^S-C-Sa-f 5 
(^30^-/^9 JEI'^c7)F^{ilJ^— /^9ro^jlftl|(C 

iss$nT±iES^Kiis 1 3 zim-rzimt® i2t& 

V^Li^&R3!]l^oo]Ig|5^^ixT*3 9, zvmztfitmftm 
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[0 0 6 0] £fc, M*>ry b*#l (C*JJt-5S?LgP3 
TV^„ Ltfo^ /Pg|57 i:fth,S->— ^958 

irli, rwJCiBfti ofto^'Mti i i±fBrtffiv—/u 

95 9 irtc^oT-ftffc^Tfc^ * tUC i 9 pEr>-/W 10 

f»*#2tca*«-«-6ntv^* 0 Mil*: 1 o fi£?L95 3 
[0061] ±fe*«¥KJi nil, fl&tf ffi&?ttflHl 

[0 0 6 2] ±E«)*0^^yM|i, ±ELfci5 20 

t) iz&^xnMmmm^y-hz&frtetfb, mm. 

S^'bL<{±*^©* r ^*fcfi*^ < t<9^-5 0. 5M 

p a ss»f^ift^^->-/w-f5fe*(;ffl^f>n-5 to 

[0 0 6 3] f*fc*,ft-f, ±EU;i3t^^.7 h 

T, ^?Lg|5 3<©f*gg4^r(7)rtffiv'-/Wg|5 9^v^L^— 30 
^93 6lcJ;9±®lft(£$«£ftT^5fc#>(^ iif£#x 

[0 0 6 4] ->-yWgf5 6 gv/-/^ 7 

1 0 4r^LTS^(c-fls:j5!c;^$tLT^T, p5v--/u95 

7, 8^^g^-^9 igii^i ortO^^-i i t 40 

las: Ttt & [r] ± $ -a- 5 r i a* -e # .5 0 

[0 0 6 5] U*>Ty Y*Vf2<DW. £ t 4 #0. 

0 3-0. 5mmitbtS?ltt$<l^£ftT^5/ca6t^ 
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mm-tzz t^^-tSo ft, h*ft2coff£ t 

[0 0 6 6] ±E*j5)c©^^>r -y h 1 fi, >- h 

J1^35(75^.(cfi5!$ (j 1 s a) 6 0£XT <Dm#L=rj.^ 

itm £ 9 & 5 v— 6 *m n 1. n xh o r , •>-- a- 

95 6 ^Jt^*^«5IS (S«) -fffi^ic^LTEf^ 
WffeSo Lfc^oT, z\(D137,>Ty h l (cttttf, FJf 
-yh*ft:2l^ r 5 19 j ^ L t*— KtrffM-f^^-S^ 

[0 0 6 7] r<7?J;5[-*^^y h lco^pffiw- 

^3 o 

[0 0 6 8] Sfc, mZ<, ~<D£o\Zj}?.>ryhl<D 

¥ffi«-95©^.{c^-/ug|5 6 *^(tT -y-zui-^m^x 
v^-/u95 6 =f 5; ftttMlrZ mfeVkZU f>tr^/)5 

[0 0 6 9] i^, ftfeffi->-/t-95 8(0»fffi^#t(J, rftSr 

tmm-nmMmbmmcm&ttmmb Lxt>&<. 

± ^iirS r t ^r-t 5 1 5 5 am/5 5 5, 
[0 0 7 0] ^(OiJ^y-y Mcitltf, ±|5Lfc 

<t 5 i-s^^^s/ h 1 ic^tbmnmm<Dm^.mmxh 
%)%&mi-z>i\b&-*imxh?> 0 

[0 0 7 1] -ftefrlbft-f » »«**a^SETS 1 1 

1-, -©s^kiki 3iz±<mbt£<xh®.±LXftm% 

%Jir^z\bifix^i>tzmc^ - <DMMWm 1 3 lc ^* 

[0072] %tzmc<, Mmm&zm&±x z b $ 

1 3^jE5t{'feB^:*LTlfii£Tftll^T-r-5r ti$ 
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moma rtt & m± £ * 5 - 1 a* 



[0 0 7 3] r^adlWSIi 3iSJt»WfiBISO 

o^ttH^^r^Atc «t 19 £ t^T't 5 0 Lit 

[0 0 7 4] 

[0075] i-Zifc-bjfe-f, ±E«riitfl*.fc*«w© 

[0 0 7 6] ±lE«^^«xfc**9J»|»*^ 2 20 

[0 0 7 7] roff*ri2!cJ;5^^^5/ McJS 

^Tfi, h#ft:asfc*- L©¥«*t>-- Mc 30 

- K*S L© WS->- F- i t) Mf&iS fttzU* tryh*{* 

asgs n z> ft xm <d m mmm l x v % 3 * 

•5 , -y-^m-m^ rt/i< ^^^^ y v 
\^m.^ts^bi>s\mxh^ 0 Lfdiot, m&^m 

[0 0 7 8] ±1E«J*fcf|g;ifc#£ip!©i»#]5 3 
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mm £®M it-f 5 r t as -e # 4 „ 

[0 0 7 9] 3<D8S*^3^«t5^'iry Mcjo 

h*#bi>mm£n?> c Ltzt^x. mfmmnmm® 

bffimTZ><D&ffi±-t-z-b&X°%, ioti©^ B 

[0080] ±te«)$^<ixfc*|gp^(off*ii4 

# O ^7Lg|5 © ^ ffi as F*3 ffi yug|5 [C J: o T $ tl T V> 

**©««a*fiT©SBg ^■5^^-y^FM^#as^f^ 
try h&fcfrhtitttii- Z><D&V5±i- 5: iasr-t, io 

■So 

[0 0 8 1] C©»*«4|iJ;5^^ry MC*3 

^^Pffi ®*lw i^-yPSfSasRJt fettT V ^ * , 

^-/uWasK it 6> ftTfft© flfl#as&iBJttfi L T v ^ it * 

{'ffi^-jitf- irasnTti-cfcs,, Lfeaso-c, ffiii^* 

[0 0 8 2] Xx>ry h*ft:©WB©v'— /UgfP 

!8M£ftX\,^Ztzib\z, %m#xfry b&M&f Zb% 



(10) 



17 



[0 0 8 3] ifcifUdfoiT, ±E*Wtfc«*.fc#J6 
[0 0 8 4] , jS»W«»«r»*i[T5 t # 10 

[0 0 8 5] *fcRC<, «M**»«:«a*:fc-C5i:££ 

fe ft < Thnmwm&iEmictiLm&ibLx 

[0 0 8 6] «#Pfr«^Jt«MflS«S©^A|;:J; 
mt*=?Mc£*)n-rz,Zk1)>X'%Z> 0 L is o T , 

[0 0 8 7] JEt'*fc v ±te«fiic^«xfc*^BJ(Dgf* 
F*f£<7)ip£;$S0. 0 3-0. 5mm(0|g|ST'^$tl 

rftfc ± <o *w±Ttcm^#(t5jti-5-fe^u- ^|s)±(O*30 
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* mm & \m. mm < mitt 5 r t # -t* * 5 „ l t # 0 - : - 

ttf"# o -ci!MsMtft §r fa ± £ -a- 5 r <b # -c 

[iaffi«offt*ftiftw] 

[ia 1 ] *%m<Dm-mm&mizmzmnmmmjfxtr 

-y hW^BEl 

[0 2] BifcfettSA-AlMfcfcWjBH 

[EI 3] ^WojR-|afc»f||::«5J(R»«|iffi^^^ 

[04] *»K©IBH||lfi^«{^5^*&ffl^^^ 

[El 5] *»w©jiEg|iit^ii{c«5«s^««iffl^^ 

6] **W©«5^*^lil^5«S^l:»ffl^x^r 



2 
3 
4 
5 
6 
7 



— B->— yugp (->— ypg(5) 
8 f&ffi->— /ugp /i^gp) 

1 0 mm-* 

1 1 =fA^f 

1 2 

1 3 mmmm 



1] 



2] 





